Introduction {#s0005}
============

A key indicator of starting cigarette use in young people is how many have smoked at least once during the previous 30 days ([@bb0075]). Monthly smoking by youth is widely employed to monitor "current" cigarette use. For example, a current national report on current cigarette use among middle and high school students in the United States uses monthly smoking (≥ 1 cigarette in the past 30 days) to measure current cigarette smoking and provides no further analysis of frequency or intensity of smoking, even though such measures were available ([@bb0015]).

We explored changes over four decades in heavier levels of cigarette use associated with monthly use. Michael Russell in 1971 argued that "\..., it requires no more than three or four casual cigarettes during adolescence virtually to ensure that a person will eventually become a regular dependent user"([@bb0055]). But growing attention focuses on smokers who develop stable patterns of non-daily smoking ([@bb0020], [@bb0070]). One study followed non-daily smokers for 13 years (to age 21), finding that 26% continued to be non-daily smokers, 17% became daily smokers, and 57% no longer smoked ([@bb0040]). Others have drawn attention to occasional smoking (e.g., [@bb0060]), but we wanted to explore systematic changes in relation to monthly smoking and ever smoking. If over the years monthly smoking was becoming more associated with heavier, daily smoking, this would be a "hardening" of smoking as an addiction; if monthly smoking was becoming more associated with lighter and non-daily smoking, this would be a "softening" of smoking as an addictive activity.

Methods {#s0010}
=======

We analyzed public results from Monitoring The Future (MTF), which provides high quality, representative, yearly national estimates of cigarette use by 12th grade high school students (public and private) for 39 years in the Continental U.S. ([@bb0030]). Use of this public, secondary source data is subject to Institutional Review Board exemption. In addition to measuring cigarette smoking in the past 30 days, it also measures "daily" smoking and smoking at least a half-a-pack of cigarettes per day (i.e., typically 10 + cigarettes per day), using answers to the question, "How frequently have you smoked cigarettes during the past 30 days?" with response options of "Not at all," "Less than one cigarette per day," "One to five cigarettes per day," "About one-half pack per day," "About one pack per day," "About one and one-half packs per day," and "Two or more packs per day." This study is limited by the use of self-report measures and does not represent youth of school age who are not in school. We plot results and provide linear regression lines (with R^2^).

Results {#s0015}
=======

For 12th grade students lifetime smoking and monthly smoking have dropped considerably from 1975 to 2013: by 48% or 35.5 percentage points for lifetime smoking and 56% or 20.4 percentage points for monthly smoking (see [Fig. 1](#f0005){ref-type="fig"}).

[Fig. 2](#f0010){ref-type="fig"} shows the percentage of monthly smokers a) who are daily smokers and b) who are smokers of half-a-pack + per day, and c) the percentage of daily smokers who smoke a half-a-pack + per day. While lifetime and monthly smoking have dropped, daily smoking and heavier daily smoking have also dropped. The percentage of monthly smokers who smoked daily decreased by 29% (21.2 percentage points) and monthly smokers who smoked 10 + cigarettes/day dropped by 57% (28 percentage points). The percentage of daily smokers who smoked 10 + cigarettes/day decreased by 40% (26.5 percentage points); in 1975 a majority (two-thirds) of daily smokers reported half-a-pack + per day and in 2013 a minority (4 in 10) did so. Linear regression lines are reliable (*P*s \< .001, 2-tailed).

Discussion {#s0020}
==========

These results indicate softening rather than hardening of "current smoking" and have important implications for tobacco surveillance and for tobacco research, in relation to a) increased likelihood of quitting smoking, b) health effects of cigarette smoking, and c) similar and interacting issues related to measuring the use of all tobacco/nicotine products.

Increased quitting {#s0025}
------------------

Non-daily smokers are likelier to quit. A follow-up in MTF found that 56.5% of non-daily smoking high school seniors quit smoking 5 to 6 years later, while only 30.1% of 1--5 cigarettes per day smokers quit, only 22.7% of about 10 cigarettes per day smokers quit, and only 15.2% of 20 + smokers quit ([@bb0050]). Increased quitting by non-daily smokers has been confirmed in other studies (e.g., [@bb0045]).

Health effects and compensatory smoking {#s0030}
---------------------------------------

Although dose-effect curves vary, heavier smoking causes more disease and death ([@bb0050]). For example, there are increases in all-cause mortality from 1--4 cigarettes per day, but also increased mortality as daily cigarette intake increases ([@bb0005]). Non-daily smoking can represent low-levels of exposure. In 2009, a national study of high school students found 37% of non-daily smokers smoked only 1 to 2 days out of 30 and another 49% of non-daily smokers smoked from 3 to 20 days of the 30; and the large majority who smoked on fewer than 21 days per month smoked under 6 cigarettes per day ([@bb0035]). Results for smokers 15 + years in 1998--99 showed that 63% of non-daily smokers smoked \< 16 days; for all non-daily smokers, average intake was 6 cigarettes per smoking day, compared to 19 for daily smokers, and the mean dose of cigarettes per month was 5.5 times higher in daily smokers than non-daily smokers ([@bb0020]). Non-daily smoking at low-levels on smoking days, while not safe, should be less dangerous than heavier smoking. As well to prevent initial trial, tobacco control efforts should try to move non-daily smokers to quitting ([@bb0065]). Non-daily smoking in youth can also become daily smoking ([@bb0010]): 26% of the non-daily smoking students became daily smokers 5 to 6 years later and 13.8% reported a half-a-pack + per day ([@bb0050]).

Potential positive health effects of decreased intake in daily smokers could be reduced or eliminated by over-smoking. Essentially daily smoking adults who were using no other tobacco products showed (a) similar cotinine levels from 1988 to 2012, and (b) while daily cigarettes had declined by 29%, cotinine per cigarette had increased by 42% ([@bb0025]). Observed changes in reported cigarettes per day may, therefore, not be associated with reductions in disease.

Multiple tobacco/nicotine products {#s0035}
----------------------------------

Growing use of other tobacco products and vaping/e-cigarettes has been observed in youth ([@bb0015]) and could also help undermine the value of monthly or daily smoking as an indicator of tobacco/nicotine use ([@bb0030]). More reports of smoking trends need also to be including the information on frequency and intensity of use that is typically being collected, and such information should become an expected part of figures and tables reporting trends on tobacco use. Surveillance of tobacco use should also carefully measure the level (frequency/intensity) of all tobacco/nicotine use products, and assessment of the increasing use of electronic cigarettes needs to be mindful of the need to go beyond monthly use as the sole measure.

Public health tobacco surveillance reports should rely less exclusively on monthly smoking, especially since additional questions on frequency and heaviness of use are also collected. When 50% who were "current smokers" in grade 12 were smoking at least 10 cigarettes per day, it was a different problem than when 20% of "current smokers" are such heavy smokers. The natural history of this dependence disorder appears now more complicated than it was for Russell in 1971, when cigarettes were so clearly 'King' and modern tobacco control was itself in its youth.
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![Shows trends from 1975 to 2013 in lifetime smoking (reporting having ever smoked cigarettes at least once or twice) and monthly smoking (reporting any cigarette smoking in past 30 days) for 12th grade students, data from Monitoring The Future ([@bb0030]).](gr1){#f0005}

![Shows trends from 1975 to 2013 for 12th grade students in the percentage of monthly smokers (reporting any cigarettes in the past 30 days) a) who are "daily" smokers (reporting at least one cigarette per day during the past 30 days) and b) who are smokers of half-a-pack of cigarettes or more per day (reporting ≥"about one-half pack per day"), and c) the percentage of "daily" smokers who smoke a half-a-pack of cigarettes or more; data from [@bb0030].](gr2){#f0010}
